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(54) COMBUSTION CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reset an optimum 
combustion rate to a room without increasing cost and 
eliminate variations in the combustion rate in the case of 
a degraded accuracy of the resolution of a room 
temperature thermistor, if the amount of combustion is 
unsteady for a definite time within some range of the 
combustion rate. 

SOLUTION: A combustion control device is designed to 
store a combustion rate per unit time with a stable 
combustion memory means 8 if combustion stability is 
confirmed with a stable combustion detection means 6 
and to compute the average combustion rate during 
stable combustion with an average combustion rate 
computation means at the point of time when a 
preliminarily determined stability confirmation timer 7 
overflows and to switch over the combustion rate of the 
average combustion rate by a combustion rate 
switchover means 10 from the combustion rate 
determined with a combustion rate control means 3 

based on a room temperature and a setting temperature, thereby forming the structure of 
increased combustion steps and an appropriate combustion rate can be decided to eliminate the 
fluctuation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

Sily° CUment been translated b y computer. So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS ~~~ ~~ 



[Claim(s)] ~~ 

ST* 11 Th % combustion contro1 system characterized by providing the following The combustion section 
which burns fuel A room temperature detection means to detect indoor temperature A temperature 
setting means to set up desired temperature The amount control means of combustion which switeh the 
tTrl. Comb » s * 10 * *° tw ° or f ore by making into an input signal the difference of the room 

temperature detected by the aforementioned room temperature detection means, and the setting 
temperature beforehand set up by the aforementioned setting temperature means, A stable -combustion 
ro^°^^r nS f if ? ? 6 am T nt ° f combustion determined by the aforementioned amount 
L hPn JXtr ° ,T^ 0n h T burn ^ d within the amount range of combustion set up beforehand (this 
i ^henceforth galled stable ^combustion), The stable check timer which clocks the period which the stable 
combustion detected with the aforementioned stable -combustion detection means is continuing A 
*W * S H° n . ^ ra ^\ means to memorize the amount of combustion per unit time in the 
aforementioned stable combustion period, An amount calculation means of average combustion will 

^ rr?, ° f T ^ COmbustion * stable combustion based on the information on the 
A stable-combustion storage means if time progress is carried out by which the 
aforementioned stable check timer was set up beforehand, Until the amount of combustion determined by 
the aforementioned amount control means of combustion exceeds the amount range of combustion set un 
beforehand, after inputting the calculation result of the amount of average combustion from the 
aforementioned amount calculation means of average combustion The amount switeh means of 
combustion winch switehes the amount of combustion to the amount of average combustion, and a 
combustion-control means to control the amount of combustion of a burner according to the amount of 
nTutteT* ^ ^ aforementioned ^ount switeh means of comb^tion.TnTwas 

ISST^ Tb % combustion c ° ntro1 s y stem characterized by providing the following The combustion section 
ShI ™ T t r0 T tem P eratuj - e detection means to detect indoor temperature A temperature 
T^tZZl ? f UP . ? ir6d tem P erature The amoun * control means of combustion which switch the 

f C ™ h " St *°A ? '7 ° r , m0re 8tepS by making into an in P ut si ^ al tbe difference of the room 
temperature detected by the aforementioned room temperature detection means, and the setting 
temperature beforehand set up by the aforementioned setting temperature means, A stable -combustion 
canZnZ t*? ^ amOUnt ° f combus tion determined by the aforementioned amount 

tX^S T °„ c ° mb » 8 * on has bu "ied within the amount range of combustion set up beforehand (this 
is henceforth called stable combustion), The stable check timer which clocks the period which the stable 
combustion detected with the aforementioned stoblexombustion - detection means is continuing A 
steble combustion storage means to memorize the amount of combustion per unit time to the 
SZutoT** Stab e c f ombustion Period, An amount calculation means of average combustion will 
7{ZZ^« e 7T£ ° f a T age combustion * stable combustion based on the information on the 
aforementaoned stable combustion storage means if time progress is carried out by which the 
aforementioned stable check timer was set up beforehand, An amount range calculation means of average 
aXai Z TT* £ 6 am ° Unt rang l° f aV6rage combus tion containing tiie aforementioned amount of 
to the w SS * am T * SWlteh , meanS ° f combustion wbi <* switehes the amount of combustion 
loun^TJZh . a T Un K ^ ° f combus tion, and a combustion control means control the 

tZZl « co ™ hustlon of a bumer according to the amount of combustion which switched by the 
aforementioned amount switch means of combustion, and was inputted 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] this invention relates to the combustion control system used for a petroleum 
warm air circulator etc. 

[Description of the Prior Art] Conventionally, this kind of petroleum heating machine is constituted as 
shown in drawings . That is, in drawing 9 , 1 is a room temperature detection means to detect the 
tem^rature of the heated interior of a room, and 2 is a temperature setting means to set up desired 
temperature. 3 is the amount control means of combustion which switeh the amount of combustion to two 
or more steps according to the difference of the room temperature detection means 1 and the temperature 

[OOoKr example, when setting temperature is 20 degrees C, if a room temperature is 21 degrees C, if a 
oom temperature is 18 degrees C, the amount of combustion will be switohed to weak combustion at 
strong combustion. Moreover, the combustion section 5 is controlled by the combustion-control means 4 
based on the output of the amount control means 3 of combustion etc. 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned conventional 
composition, in the case of the room temperature thermistor which precision of the resolution of a room 
temperature thermistor can detect by the low case, for example, 0.5-degree-C serration the combustion 
number of stages (number of stages which can be stabilized by combustion) actually determined with a 
room temperature and setting temperature though there are 256 steps of combustion number of stageses 
in from strong combustion before weak combustion can have only six steps, In this case, the following 

phenomena may occur. ^ r u 

[0005] Since a room temperature will rise if combustion is continued in a certain amount of combustion, 
the amount of combustion is switehed one-step weakness. Then, if combustion is continued m the weaker 
amount of combustion, shortly, a room temperature falls and the amount of combustion must be switched 
one-step strength. Then, when combustion is continued in the stronger amount of combustion, it may 
repeat that a room temperature rises and the amount of combustion must be switched one-step weakness 

[OOOefwhen the above-mentioned phenomenon happens, even if it passes till when, a room temperature 
is not stabilized at setting temperature, but a room temperature may also be said that a temperature 
change will be in an unpleasant large state. Moreover, since the rotational frequency of a fan motor was 
also confused according to the switch of the amount of combustion, there was a fault of being noisy 
Although the number of stages which can be stabilized by combustion can be increased if the precision ol 
resolution uses a better room temperature thermistor in order to avoid this, there is a fault of carrying 

[0007] C By this' invention's solving the above-mentioned fault, and increasing the number of stages which 
can be stabilized by combustion, without carrying out a cost rise, and determining the optimal amount of 
combustion to the room, wandering of the amount of combustion is lost and it aims at offering the 
stability of a comfortable room temperature. 

[M-Ss for Solving the Problem] this invention in order to attain the above-mentioned purpose in the first 
invention A stable -combustion detection means to detect that the amount of combustion determined by 
the aforementioned amount control means of combustion has burned within the amount range of 
combustion set up beforehand, The stable check timer which clocks the period which the stable 
combustion detected with the aforementioned stable-combustion detection means is continuing, A 
stable-combustion storage means to memorize the amount of combustion per unit time in the 
aforementioned stable-combustion period, An amount calculation means of average combustion will 



compute the amount of average combustion in stable combustion based on the information on the 
aforementioned stable -combustion storage means if time progress is carried out by which the 
aforementioned stable check timer was set up beforehand, The amount switch means of combustion 
which switches the amount of combustion to the amount of average combustion is prepared until the 
amount of combustion determined by the aforementioned amount control means of combustion exceeds 
the amount range of combustion set up beforehand, after inputting the calculation result of the amount of 
average combustion from the amount calculation means of average combustion. 

[0009] Moreover, [0010] [ be / the thing have a means to prepare an amount range calculation means of 
average combustion to compute the amount range of average combustion containing the aforementioned 
amount of average combustion, and to switch the amount of combustion to the lower limit of the amount 
range of average combustion in the amount switch means of combustion of the first invention / at the 
same time it attains the above-mentioned purpose in the second invention / it is what added improvement 
and / it ] 

[Function] If time progress is carried out, since [ which computes the amount of average combustion in 
stable combustion, and switches the amount of combustion to the amount of average combustion 
compulsorily ] the aforementioned stable check timer was beforehand set up by the first invention by the 
above-mentioned composition, the amount of combustion will not be unsteady between a certain 
combustion number of stageses forever, and this invention will determine the optimal amount of 
combustion to the room. Moreover, in addition to the first invention, in the second invention, the amount 
of combustion in stable combustion is surely made below into the amount of average combustion. 
[0011] 

[Example] The example of this invention is explained based on a drawing below. The same portion as the 
conventional example carries out the account of** of the same number, omits explanation, and explains a 
different portion. 

[0012] In the first invention, the amount of combustion as which 6 was determined in drawing 1 by the 
aforementioned amount control means 3 of combustion is a stable -combustion detection means to detect 
having burned within the amount range of combustion set up beforehand. 7 is the stable check timer 
which clocks the period which the stable combustion detected with the aforementioned stable -combustion 
detection means 6 is continuing. 8 is a stable -combustion storage means to memorize the amount of 
combustion per unit time in the aforementioned stable -combustion period. 9 is an amount calculation 
means of average combustion will compute the amount of average combustion in stable combustion based 
on the information on the aforementioned stable combustion storage means 8 if time progress is carried 
out by which the aforementioned stable check timer 7 was set up beforehand. 10 is an amount switch 
means of combustion to switch the amount of combustion to the amount of average combustion until it 
exceeds the amount range of combustion when the amount of combustion determined by the 
aforementioned amount control means 3 of combustion computes the aforementioned amount of average 
combustion, after inputting the calculation result of the amount of average combustion from the 
aforementioned amount calculation means 9 of average combustion. The combustion-control means 4 is 
controlling the combustion section 5 based on the output of this amount switch means 10 of combustion, 
or the aforementioned amount control means 3 of combustion etc. 

[0013] Next, operation of this example constituted as mentioned above is explained using the flow chart of 
drawing 2 . In drawing 2 , the amount of combustion (it considers as the amount of the present 
combustion hereafter) is first computed at Step 20 at the amount control means 3 of combustion by the 
output signal of the room temperature detection means 1 and the temperature setting means 2. Next, it 
judges whether it is amount within the limits of combustion to which the amount of the present 
combustion was beforehand set at Step 21 with the stable -combustion detection means 6. If out of range, 
the stable check timer 7 will be reconfigured at Step 27, and it will move to Step 28. If it is amount within 
the limits of combustion, and will judge whether the stable check timer is carrying out overflow (it is 
described as Following OVF) OVF and will not OVF at Step 22, it moves to Step 23. If it is OVF(ing), at 
Step 25, by the amount calculation means 9 of average combustion, the amount of average combustion in 
a stable -combustion period is computed based on the information on the stable -combustion storage means 
8, and in order to control in the amount of average combustion computed not at the amount of the present 
combustion but at the step 25 by Step 26 henceforth, by the amount switch means 10 of combustion, the 
amount of combustion will be switched and it will move to Step 28. 

[0014] Next, the stable check timer 7 is clocked at Step 23, and the amount of combustion per unit time in 
a stable -combustion period is memorized by the stable -combustion storage means 8 at Step 24. Next, 
combustion is controlled by Step 28 by the combustion control means based on the amount of the present 
combustion, or the amount of average combustion. 

[0015] The following operation is explained using the flow chart of drawing 3 and drawing 4 as the 



above-mentioned example. , . , , 

[0016] First, as an example, when the combustion number of stageses (number of stages which can be 
stabilized by combustion) determined with a room temperature and setting temperature while there are 
256 steps of combustion number of stageses from strong combustion to weak combustion are six number 
of stageses, the amount range of combustion set up beforehand explains the case of the 3rd step of range 
from the 2nd step in six steps. In this case, the 2nd step will be called amount of upper limit combustion, 
and the 3rd step will be called amount of minimum combustion. 

[0017] In the first invention, the amount of combustion (it considers as the amount of the present 
combustion hereafter) is first computed at Step 30 in drawing^ and drawmg 4 at the amount control 
means 3 of combustion by the output signal of the room temperature detection means 1 and the 
temperature setting means 2. Next, Step 31 compares the amount of the present combustion, and the 
amount of upper limit combustion. By the result of this comparison, it detects whether stable combustion 

is carried out. . , ,. „ ., • 

[0018] In the case of "the amount of amount of the present combustion > upper limit combustion it is 
judged from the 2nd step that there is no amount of the present combustion into the amount of the 3rd 
step of combustion. The amount of the present combustion itself is set up as a new amount of upper limit 
combustion at Step 32, and it is the inside of two steps of the new amounts of combustion (for example, 
when the amount of the present combustion is the 1st step) at Step 33. In order to check whether a 
predetermined time and the amount of combustion are stabilized in two stages which make the 1st step 
the amount of upper limit combustion, and make the 2nd step the amount of minimum combustion, the 
stable check timer 7 is started. At this time, since it is "the amount of amount of the present combustion - 
upper limit combustion", the amount maintenance timer of upper limit combustion which counts the time 
which has burned in the amount of upper limit combustion in Step 34 is started, and it moves to Step 46. 
[0019] When it is judged as "the amount of amount of the present combustion <= upper limit combustion 
at Step 31 at Step 35, the amount of the present combustion judges whether it is contained m the amount 
of the 3rd step of combustion from the 2nd step, and if not contained The new amount of upper limit 
combustion is set up at Step 36, and it is the inside of two steps of the new amounts of combustion (for 
example, when the amount of the present combustion is the 5th step) at Step 37. In order to check 
whether a predetermined time and the amount of combustion are stabilized in two stages which make the 
4th step the amount of upper limit combustion, and make the 5th step the amount of minimum 
combustion, the stable check timer 7 is started. Furthermore, the amount maintenance timer ol upper 
limit combustion is reconfigured at Step 38, and it moves to Step 46. 

[0020] When it is judged that the amount of the present combustion is contained in the amount ol the drd 
step of combustion from the 2nd step at Step 35, at Step 39, the count of the amount maintenance timer of 
upper limit combustion is made to stop, and it judges whether the stable check timer 7 is overflowing at 
Step 40 It moves to the oak step 46 which is not overflowed to the oak step 44 currently overflowed. 
[0021] When it is judged as "the amount of amount of the present combustion = upper limit combustion , 
it is Step 31, and it judges whether the stable check timer 7 is overflowing at Step 41, and the amount 
maintenance timer of upper limit combustion is counted up at the Q ak step 42 which is not overflowed 
and it moves to Step 46. Count-up of the amount maintenance timer of upper limit combustion is stopped 
at the oak and Step 43 which are overflowed, and the time ratio of the stable check timer 7 and the 
amount maintenance timer of upper limit combustion is computed by operation part 12 at Step 44 (the 
amount of average combustion in a stable period is calculated). , . ■ 
[0022] Next, it continues being stabilized within the amount of the 3rd step of combustion, for example 
from the 2nd step, and the case where the stable check timer 7 overflows is explained. 
[0023] drawing 4 - setting - Step 45 ■■ it is -■ for example, a calculation result -■ "-- upper limit 
combustion - when it is amount maintenance timer < stable check timer xl/4", during predetermined 
stable check time, it judges that most amounts of the present combustion were the amounts ol the drd 
step of combustion among the amounts of the 2nd step and the 3rd step of combustion, and the amount of 
the 3rd step of combustion is set up as a new amount of combustion with the amount switch means 10 it -■ 
»-- upper limit combustion ~ when it is amount maintenance timer < stable check timer x2/4 , the amount 
of combustion of "(the 2nd step of 3rd [ +] step )x3 / 4" is set up as a new amount of combustion with the 
amount switch means 10 of combustion from the time ratio if - "-- upper limit combustion -- when it is 
amount maintenance timer < stable check timer x3/4", the amount of combustion of (the 2nd step of 3rd 
[ +] step )x2 / 4" is set up as a new amount of combustion with the amount switch means 10 ol combustion 
from the time ratio if - "■■ upper limit combustion - when it is amount maintenance timer < stable check 
timer x4/4" the amount of combustion of "(the 2nd step of 3rd [ +] step )xl / 4" is set up as a new amount 
of combustion with the amount switch means 10 of combustion from the time ratio if - - amount 
maintenance timer of upper limit combustion = - when it is stable check timer x4/4", it judges that the 



amount of the present combustion was the amount of the 2nd step of combustion all the time, and the 
amount of the 2nd step of combustion is set up as a new amount of combustion with the amount switch 
means 10 of combustion 

[0024] Next, based on the amount of combustion set up by Step 46 with the amount control means 3 of 
combustion, or the amount switch means 10 of combustion, combustion is controlled by the 
combustion-control means 4. 

[0025] When according to the first example of the above the amount of the 3rd step of combustion is 
repeated with the 2nd step and a stable check timer overflows The 2nd step and not only the 3rd step but 
conventionally, the amount of average combustion in a stable period is calculated, and the amount of 
combustion is switched to the 2.25th step of combustion number of stages, the 2.5th step, or the 2.75th 
step that was never able to be stabilized with composition, and since stable combustion can be carried out, 
the number of stages which can be stabilized by combustion can be referred to as having increased. Since 
the amount of combustion which did not say that the amount of combustion was unsteady forever as a 
result, and moreover divided even the 3rd step into four equally from the 2nd step can newly be 
determined, it becomes possible to choose the optimal amount of combustion. 

[0026] However, although "judgment whether the amount of the present combustion is contained in the 
amount of the 3rd step of combustion from the 2nd step" is used as a stable -combustion detection means 
in the case of the first example of the above When setting temperature is changed, in order for the amount 
of combustion to switch and to exceed the amount range of the 3rd step of combustion from the 2nd step, 
even if it uses "change of setting temperature" as a stable -combustion detection means, the same effect as 
the above is acquired. 

[0027] Next, the example of the second invention is explained based on a drawing. The same portion as 
the conventional example carries out the account of ** of the same number, omits explanation, and 
explains a different portion. 

[0028] In drawing 5 , it is an amount range calculation means of average combustion to compute the 
amount range of average combustion in which 11 contains the amount of average combustion in addition 
to drawing 1 , and 10 is the amount switch means of combustion which switches the amount of 
combustion to the lower limit of the amount range of average combustion. 

[0029] Next, operation of this example constituted as mentioned above is explained using the flow chart of 
dr a win g 6 . _ 
[0030] In drawing 6 , when the stable check timer is overflowing at Step 22 in addition to drawing 2 , 
while computing the amount of average combustion in stable combustion at Step 25, at Step 251, the 
amount range of average combustion containing the amount of average combustion is computed, and it 
switches to the minimum of the amount range of average combustion which calculated the amount of 
combustion at Step 251 by Step 26 by the amount range calculation means 11 of average combustion. 
[0031] Next, the following is explained as a concrete example of the second invention. In drawing 7 and 
drawing 8 , when the amount of average combustion of the amount of the 3rd step of combustion is 
computed with the 2nd step at Step 45 in addition to drawing 3 , suppose that it was the 2.5th step. In 
this case, if the amount range of average combustion is computed with the 2.75th step from the 2.25th 
step by the amount range calculation means 11 of average combustion at Step 451 in addition to drawing 
3 , the 2.75th step will be set up as a new amount of combustion at Step 452. 

[0032] Since according to the second example of the above eye 2.75 stages [ a little ] smaller than it is 
compulsorily set up as a new amount of combustion even if the amount of average combustion is 
computed with the 2.5th step when the amount of combustion is stable, the energy-saving effect is 
expectable. 
[0033] 

[Effect of the Invention] As explained above, since the combustion number of stages which can be 
stabilized without carrying out a cost rise can be increased and the optimal amount of combustion to the 
room can be determined, according to the combustion control system of this invention, wandering of the 
amount of combustion is lost by first invention. Moreover, it is lost that the rotational frequency of a fan 
motor is also confused according to it. 

[0034] In the second invention, since it is set as the weaker amount of combustion a little by the inside of 
stable combustion in addition to the first invention, the energy-saving effect is also expectable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The block diagram of the combustion control system in the first example of this invention 
[Drawing 21 The flow chart of the combustion control system in the first example of this invention 
[Drawing 31 The concrete flow chart of the combustion control system in the first example of this 
invention 

[Drawing 4l The flow chart which shows a continuation of the flow chart of this drawing 3 
[Drawing 5l The block diagram of the combustion control system in invention of **** 
[Drawing 61 The flow chart of the combustion control system in invention of **** 
[Drawing 7l The concrete flow chart of the combustion control system in invention of **** 
[Drawing 8l The flow chart which shows a continuation of the flow chart of this drawing 7 
[Drawing 91 The block diagram showing the control unit of the conventional warm air circulator 
[Description of Notations] 

1 Room Temperature Detection Means 

2 Temperature Setting Means 

3 The Amount Control Means of Combustion 

4 Combustion- Control Means 

5 Combustion Section , 

6 Stable-Combustion Detection Means 

7 Stable Check Timer 

8 Stable -Combustion Storage Means 

9 The Amount Calculation Means of Average Combustion 

10 The Amount Switch Means of Combustion 

11 The Amount Range Calculation Means of Average Combustion 
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■t-S**j»«tt*P#a-C. 7 tt«re££*«**P^a 6 

\£x&jm&nti£i£)&m*fflfc^x^zMrii&tfiftz> 
$?&mm 8 tt mmtfemmM n * <o wai* 

raSfct)W^SSrSElti-Sgc^«!IB1g^©-C, 9<i 

Wil6**AAU-Ci6»e>, «rS«S«Hi*iJffli#S3{cJ:t)gt: 
«KH*jtt*.5*-<?, &&S£¥^&*K:isD9ifc;i£. 

o *. itftm&tem&m®^®. 3 ©at&fc if zm\mmm 
w^m 4 nmmi® 5 &m?p vx i * 3„ 

[0013] fci£±IEW J: 5 Lfc*HJS0tJ(Dft^ 

*ffl2<n7u—<?-*—h%m^x3im-r?>. ®2^*sv\ 

a2©a*«*fcJ:9«[«*IIJ|p#gl!3T?«t«|* 

a»*r£sa»*i«*n#a 6 xmm-rz* t> Mea^t?^ 

tt* , ?y?2 7T£S5tlg*^-7£:??^L-C*-r 
2 2X'gfemm-m-v-tf*-;<-yv- («TOVF 



4 

tmf) OVFL-t^5i5»5*»**liU OVFUV> 
^lttu«^xs'7 p 2 3^-5 0 OVFUl^ry 
^25 t?¥^^*»Hi¥a 9 tc i 9 , £jfc*«SB*# 

Aii09&x#ai 0(;iioT^J:£is09&;i;*7 1 ;/7' 
2 8(c^S„ 

[0 0 14] ftl^7 1 s'y2 3 X'^fcmm? -< 7 Z 

«9»#aic £ 9 *M£**J«l-t-5. 
[0 0 15] ±fB©A#W£LT«T©»ffrSrBl3, m 

[0016] *iw ux, mmBmvmimiihvm 
■fe-£x2 5 6gfcsa satKsaaKJ: 9 

20 i^3SI«Z)6i©^Mt5„ rw*^ 2a@ 

[0 0 17] m— (DftWXte, 0 3, gUtC^T, * 

u)^{it t i d 1 3 f«i (kit, gus 

*H*fc-t-5) £gffl-t-5„ Jkte, x*ry?3 ix^mm 
[0 0 18] r^jgn:>±is^8!gs:j w^il, 2a 

o srRje l . ^ ^ y r 3 3 T'tf <c 2 wm<r>mmm.ft 
mz.ti&mm&tf iaiT?*>ofc4&^tc«, iae^ 

±fiSB«l*, 2aBSrTIS«ft*i:i-5 2a») T% 3f 

«ftlS.^-r^-7%^ ; ?-h$*5« roH^ttt, rgi 
^*=±ps^*j T?*>5©-e, ^ry/3 4x±m. 

[0 0 19] ^r^^3 it? r^^i:s±pg^4j 
tJWWU*:**, x 1 ?>y7 r 3 5xmMm&LtK 211^ 

^ -r y 7° 3 7 T'fffcft 2 aPSO^gfeirt (M*. tfSfcHfc 
ft/JSsaiT-fcofcii^-lctt, 4a@5r±K^*, 5 
aiSrTHl*8«l*i:r5 2a») T% 0f^*W, *S«lfi 

[00 2 0] ^xs'T'S 5t*»j||iAS2g|*^3i 
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5 

-LX^3/^^£WSH-£o t-^-7n-Lt^5 
Ji? ) 7rj'^4 4-~-, 7d- LX^&^&k* 

[002 1] ^-7/317 r^,^l:=±ll^gH:j 

*-,<-y n -LXV^/^Sd^JffrU t-^-7n 
- L-Cl^&^ft fe^T- ^^4 2 X±Pg$$£*GMf*^ ^ 

7XJ-VX^Z>t£h. ^f77 , 4 3fJ:IMlW 
^•7-W*'7^hTs'7°5:^fe> *x s/:/4 4X^5tit 

[0 0 2 2] ^{c0<Jxli2^S^^3Si^«5El:rtX* 
[0 0 2 3] El4l£*5V>X;*-r -y7°4 5 X\ 0*J;U£s ^ 

-x i/4 j -cfcofc^-a-, Fr^rogc^sMPtPfg*, ^ 

B<oE&*Xfcofci«$frLX, $$£»0 9&;i#ai 
Oflrfc«iii: tt 3gS©«l?r^t5„ V 

4J Xfcofc^, ^(OBtP^Jt^b^i^^mx^S 
lOT-Ufc/iiliaX, r (2tS + 3g|) X3 

/4j (O^fi*^-r2.o r±«&*£M$*f 

-7-<^mM^4-^-x 3/4 j -efeofcS-a-, ^rO 
ffiSF^ltd^^*^0 9 1 0 XMfc&l^fti: L 

r (2g@+3tl) X2/4J <73^$5*£a£5t-r 

X4/4J T'*>-ofc4§£\ ^O^FFflJt^b^*^)'?^ 
t?Sl0flrfc«ftli:tT, r (2SB+3S 
i) xi/4j r±pg^S 

-a-. 3W***fi-fo 1 2 a b ©*»*-c*>o t mm 

U «M(S»W9**.*»1 0-C*ffc««E*ir LX2a 

[0 0 2 4] ^lC^xs'7 P 4 6T% JWRMI9P#Bt 3 * 
fctt«**9J 9 &x^a 1 0 -eSS^ixfc^*(-S<5 

4 •e*tt*tt#Pi-s. 

[00 2 5] -tlEfg-tf>2llfe0iJi£ iixtf , 2 & B t 3 a 

2»BRtf3aB©*-0fc<, 
2 5SB-2. 5®B • 2. 7 5aB Ol^-f fta^fcjfc 



[0026] <au ±e«-©iais«©»fr, 
ftjiPfitt'C, r»iii!2S@^?)3f@roli 

[0 0 2 7] *-©»W©ia6«Sr'HBDfclf^v^ 

[0 0 2 8] HI 5 fc*5V*T\ El 1 t-iPx v 1 1 

ffl^ax\ 1 0fl«S***¥*ll^«fiBB©TI8itfc9J 

[00 2 9] &i£-kfaw ± 9 fcfcfftLfc^faMfliBlMI 5 

20 [0 0 3 0] El 6 {C&l^X, i2(Cjtx 1 

7^7*2 5 5 tit 
fc, XT 5.7-2 5 1 T?¥fc«Mfc«&IS*Hi*« 1 1 

[00 3.1] ftfc*r©*Wo*fl«J**it«i: L-XW 
TSrSiM+So El 7, 0 8t*5^X, EI3lc*Px, 
r 74 5-e2glJ:3tl co*^*©¥*5**A*:*tti 
30 Lfc#£\ 2. 5ft|-C*ofcit5. *©»£\ El 3 
fcjqjl, ^ry74 5 1 W8*Mfl*ttB*ffl#« 1 1 

2. 2 5»B*»t>2. 7 
5aB t^W-r^i:, ^f?74 5 2Xfrfc/ t cB^*t 
UC2. 7 5aiSrK^->-*. 
[0 0 3 2] ±HB*-<0«*«fc.fc*tfi, 

u-ci^a»£\ 2. saBtntu^ftx 

fc, tftiO^F/hSt^. 7 5tBt»«ttialrfc4 
[0 0 3 3] 

40 [JSHOgb*] K±«WLfcJ:5fc*58W©«ttaW** 

bo# ^tvlc^DX7r^ 
[0 0 3 4] Ilffllilfli, m-<D%WKMz.* 

[EiSwfSj^^lftW] 
so [Hi] **W©JB-©3a6«^*»tS«M*«*36«» 
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[04] HB3©7B-f t -ls©^ fcst7n _ f 

[05] PMlK^SWfcjattSiRttWWSlftoa^ny^H 
[0 6] W«o»Wfc*jiJsjftft«|pgjjBo 7a ^ v 

[0 7] P^©»Wfcfc»tSiK«SlW»aBio*fW547 
[08] ^707D-f + -^#^f7n-f 



[0 9] 6f*<ojtjaeM«©^jfflii 
i ^fi^tb#© 

2 
3 
4 
5 

10 j&jfe&ij091fc;l3M& 
1 1 ¥*9««SfflJ|aj^f8: 



[01] 



- B *fe J-U 



T 

2 



3 



6 



7 



9 



8 



I 



I 



-10 



I 



ft §f| ¥9-96418 



(6) 



102] 



-20 



27 




23 
24 



25 

* / 



^1 



28 



t#!8 ¥9-9641 8 



(7) 



[EI3] 



36 



±mmmm 



I 




±mmmm 



5-r?-;*?-h 




34 



STOP 
— 7 — 



42 



##3-t?-up 
=1 



.44 



® 



® 



f#8l¥9-96418 




1#KI¥9-96418 



(9) 



-ft?® 



I 



I 



I 



J 



fig r> 

^ v 



1 



1 



mm 



-00 



ill 



I 



CM 





















m 







4*1 ^ 

















o 

1 



1 



as 

4ie 



lT) 




\ 












m 



4# IB ¥9-96418 



(10) 



ime] 



, 2 ? J~~ 




24 



I 



1 



25 
/ 



I 



251 



26 



I 



ft ffl ¥9-9641 8 



(11) 



[07] 



C 



30 



36 _ 



I 




32 



38 



® 













33 








HI 



STOP 
T~ 



43 



42 



=1 



© 



— 44 



® 



ftgfl ¥9-9641 8 




(13) 



IM9] 






m 




i 






M 













cvj n 








« 








Si 




-BH 




Si 



™'S RAGE BLANK 



(USPTO) 



